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CustItem10: 
Customer: 


111111111111111 


111111111111111 


ItemName: 
Bracket 


Start Date: 
7/6/2011 
Start Qty: 6.00 
RequiredDate:7/20/2011 
Req'd Qty: 6.00 


WorK Order ID 71570 
11111111111111111111111111111111111 
"Vednesday, July 06, 20! 1 I: 19:56 PM 


~;~mr~:-_~==cc-c- 
~;8~4~~===--======-=--==-====cc~~~~Pt 
---- 
Ilrn~1illlllllfimllllm~ijmfllllm~1 
fflFl~~llr~~;~:u-;-Sta~~ IlilllllllllllllllfI~u(=~ 
Revision(0: 


Stop 
1111111111111111111111111 


Reference: 


~;;~:::~s~ -----;~:-ess-;Ia::-~--~----- 
Date:-_lff07i;s;,--:;.oo~:~~--=--=_____ _____ Date: 
_ 


QC: 
~------- 
Date: 
SPC(YIN): 
Date: 
_ 


Run 
Start 
111111111 1111111111111111 


Stop 
1111111111111111111111111 


-- -_._----------.---- 
-- -~-~~-----_..---- 
--------- ----~-------~----~--------~---- 
-------------- 
------- 
-- - - ----------- 
------ - --~- 


-----l/ ~~ 
----------~--- 


------n----------- -.-----~ 
.rrJi-j\ 
___..6-1 __l~~ 
0.00 


0.00 


0.0% 
r:/<J 
1( (O~/Ql3. 


0.0 


Memo 


Memo 
Machine as per foLioFAI03 


I-Cut as perFile D2804-1-2_Blank 
DwgRev: 
C. 
Prog Rev: 
Co 
2-Deburr if necessary 


FLOW WATER JET 


HAAS CNC VERTICAL MACHINLNG #1 


Waterjet 


LLO 


FLOW CNC Waterjet 


1111111111111111111111111 
HAASl 


HAAS CNC vertical machine # I 


100 


111111111111111111111 
1111 


Sequence101 
Operation 
SetUpl 
ToolIO 
Tool# 
Plan 
Accept 
Reject 
Reject 
Insp. 
Work CenterlO 
Description 
RunHours 
Code 
Qty 
Qty 
Number Stamp 
__________ 
~ 
--------------------~---=:!o----~---------~-- 
~. 
~ 
~ 
. ~ 
_ 
•Draw Nbr 
RevisionNbr 
i 


_L£?~804=~_~~=__~~~-c--~--------i 


L20 


1111111111111111111111111 


QC2- Inspect parts off machine FAI/FAIB 


Memo 


0.00 


0.00 


- 
QuaLity Control 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 


. 
Prod Mar 
QC Inspector 


-. 


Part No: 12d.goY=j 
I~ 
PAR#: 
Fault Category: 
NCR: 
es 
0 
DQA: 
Date: 


Resolution: 
_ 
Disposition: 
QA: NlC Closed: 
Date: 
_ 


NOTE: 
Date & initial all entries 
. 
.'"" 
H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


NCR: 71~1o 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 'C 
Ch'ef Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
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b-\'I 
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Item 10: 
02804-1 
Accept 
111111111111111111111111111111111111111111111111111111111111 
Setup 
Start 
1/1111/111/11111111111111 


~:~s~:~~: 
Bracket 
Stop 
1111111111111111111111111 


Start Date: 
7/6/2011 
Start Qty: 
6.00 


Required Date: 7/20/2011 
Req'd Qty: 6.00 


11\ 


111111111111111 


111111111111111 


Cust Item ID: 


Customer: 


-----~,----------------~----------- 
Reference: 


QC: 
._________ 
Date:~__ 
SPC (YIN): 


Approvals: 
Process Plan: 
Date: 
___ 
Tooling: 
Date: 


Date: 


Run 
Start 
11111111/11111/11/1111111 


\ Stop 
1111111111111111111111111 


-~- 
--sl-------- -----. 
0.00 
Memo 


11111111/1111111111111111 
QC 


Quality 
Control 


-----------~-------------_._---------------'---_._-----_.------,----------------------------- 
Sequence IDI 
Operation 
Set Upl 
Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Work Center ID 
Description 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 


130 
QC8- Inspect parts - second check 
0.00 


140 


1111111111111111111111111 
HandFinish 


Hand Finishing 


Chemical 
Conversion 
Coat per QSI005 4.1 


Memo 


0.00 


0.00 


c 


150 


/111111111111111111111111 
Packaging 


Packaging 


IdentitY as per dwg & Stock 
Location:$ 


Memo 


0.00 


0.00 
l 


••• 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
QC Inspector 


, 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: .. 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


;(" 


1 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Work Order ID 71570 


'Wednesday, July 06,2011 
1:19:56 PM 


Item [0: 
02804-1 


Revision ID: 


Item Name: 
Bracket 


Start Date: 
7/6/2011 
Start 
Qty: 
6.00 


Required 
Date: 7120/2011 
Req'd 
Qty: 6.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item [0: 


Customer: 


Page 3 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process 
Plan: 
Date: __ 
Tooling: 


QC: __ 
~ 
~ 
Date: __ 
SPC (YIN): 


____ 
Date: 


__ 
Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence 
IDI 
Work Center 
ID 


160 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


QC21- Final Inspection 
- Work Order Release 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


ToolID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 
-- 
_M._I ~IJ~efJ 


ufY/.C 
11--O%-oV 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
SectionC 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 
. 
, 


~OTE: Date & initial all entries 


H:\lFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


~ 
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11111111111111111111111111111111111 


111111111111111111111111111111111111111111111 


Picklist-Print 
. 
Wednesday, July 06, 2011 
1:19:53 PM 
~--------~-------- 
--------- 
Work 
Order 
10: 
71570 


Parent 
Item: 
02804-1 


Parent 
Item Name: 
Bracket 
Start 
Date: 7/6/2011 


Start 
Qty: 6.00 


Required 
Date: 7/20/2011 


Required 
Qty: 6.00 


Comments: 
IPP 
AOOO.II.06DNew 
IssueDECD 
IPP 
B006.05.30 
Blanks on wtjetDECD 
IPP Rev:C 
As per Rev C 
06-11-09 
JLM 
IPP Rev:O 
Removed Tumbling 
08-09-09 JLM 
Verified By:EC 


if 


Date 
Status 
Issued 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
QC Inspector 


. 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 


• 


< 


NOTE: Date & initial all entries 
. - 
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H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


DART AEROSPACE LTD 
Work Order: 
I 
J.<)"7n 


Description: 
Bracket 
Part Number: 
02804-1 


Inspection 
Dwg: D2804 
Rev:C 
Page 1 of 1 


FIRST ARTICLE INSPECTION CHECKLIST 
o First Article 
D 
Prototype 


Drawing 
Actual 
Method of 
Tolerance 
Accept 
Reject 
Comments 
Dimension 
Dimension 
Inspection 


00.757 
+0.005/-0.000 
':\ 
b\c;.... 
'" 
\-\'11 
HLS? 
. 


00.191 
+0.005/-0.001 
~Iq~ 
~ 
VJ) 'f''" 
\-\t...,. 


1.420 
+/-0.001 
i~4 tG 
"-I 
'( 


00.507 
+0.000/-0.001 
0,15 CCo"\ 
" 


.,.,~ 
\-\L«t 


0.250 deep 
+/-0.010 
.,t~4.<'l 
" 
bG:. kli ~ 


00.507 
+0.000/-0.001 
lJ>S()Co~ 
'4 
k:<:. 
"" ~ ~ 
00.191 
+0.005/-0.000 
'0 I' C\ I " 


\1 
HL':Z 


6.933 
+/-0.010 
C>,,~3' 
"J 
\('. 
e:. tI.k" ~ 


7.578 
+/-0.010 
'I..C:>'4 ~ 
~ 
If 


12.304 
+/-0.010 
1'Z:.•7.04 " 


IJ 


0.125 
+/-0.010 
,ttl' 
\t 
\lpr(\ ~~-q 


0.500 
+/-0.010 
b 4<f1r 
" 
'1 


0.125 
+/-0.010 
.IZS~ 
\, 
I, 


0.250 
+/-0.010 
~2~() " 


II 


0.875 
+0.000/-0.001 
~rg1qt 
y 
JJ 


0.250 
+0.000/-0.005 
&2S0 
"'l 
ffi 
~LS- 


Measured by: 
Audited by: 
Prototype Approval: 
N/A 


Date: 
Date: 
Date: 
N/A 


Rev 
Date 
Revised b 
A 
05.04.25 
KJ/JLM 
B 
06.06.05 
KJ/EC 
C 
06.11.10 
KJ/JLM 
I 
D 
09.03.10 
KJIDD 


H:\FORMS\Quality 
Assurance\approved 
QA\FAI revD 


DART 


DESIGN 
DRAWN BY 
DART AEROSPACE 
LTD 
CP 
CP 
HAWKESBURY, ONTARIO, CANADA 


CHECKED'f 
APPROVED'JI: 
DRAWING NO. 
kEY. C • 


02804 
SHEET 1 OF 2 


DATE 
TITLE 
SCALE 


06.10.16 
STA 155 
BRACKET 
1:3 


A 
00.11.07 
NEW ISSUE 


B 
04.11.22 
ADD CUTOUTS & -043/-044 


C 
06.10.16 
CHANGE GEOM. TO ADD CLEARANCE 


1Il0.507:g:80~ C'BORE 
0.250 
DEEP 


Ui,i\I~UI ,LED 1.\ JI- 


::iLJillE\'T 'ro AMhNot\'IENi 


WJTHOtlT 
NOTH E 
WORKORDtiR 
NO.-=z.lS ZQ 


Cot{!(o/Io~ 
RELEL=J 
()c, .il,01 


R1.00 


1&0.191:!:8:g~ 


RO.062 (TYP) 


RO.125 
(TYP) 
SECTION A-A 
SCALE 2:3 
1&0.19l!:8:88&(2 PLACES) 
(ROTATED) 
RO.30 (TYP) 


1&0.757:8:888 


(2 PLACES) 
0.1251 F 
oalr 


~ 
',~0.125 


RO.125 (TYP)~ 
T 
0. 
250llt 
SECTION B-B 
SCALE 2:3 
(ROTATED) 


02804-1 
BRACKET(SHOWN). 02804-2 
BRAClSET(OPPOSITE) 
1) 
MACHINE PER DRAWING FILE "02804-1 
C.SLDPRT" 
2) 
MATERIAL: 6061- 
T6 
(OO-A-200j8) 
OR (OO-A-250j11) 
0.500 
THICK 
3) 
DEBURR TO LEAVE RO.030 
- 
0.063 
ON ALL EDGES 
4) 
FINISH: CHEMICAL CONVERSION COAT PER DART OSI 005 
4.1 
5) 
TOLERANCES ARE PER DART OSI 018 
UNLESS OTHERWISE NOTED 


Copyright 0 2000 
by DART AEROSPACE LTD 
, 
THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPUED ON THE EXPRESS CONDmON THAT IT IS NOT TO BE USED FOR ANY PURPOSE OR COPIED 
OR COMMUNICATED TO ANY OTHER PERSON WlTiiOUT WRITTEN PERMISSION FROM DART AEROSPACE LTD. 


DART 


DESIGN 
DRAWN BY 
DART AEROSPACE 
LTD 
CP 
CP 
HAWKESBURY, ONTARIO, CANADA 


CHECKED<"~ 
APPROVEDe-J;- 
DRAWING NO. 
REV. C 
D2804 
SHEET 2 OF 2 


DATE 
TITLE 
SCALE 


06.10.16 
STA 155 
BRACKET 
1:3 


PRESS 02809 
INTO PLACE PRIOR TO 
POWOERCOAT 


USE 02805-1 
FOR 02804-041 
USE 02805-2 
FOR 02804-042 
USE 02805-3 
FOR 02804-043 
USE 02805-4 
FOR 02804-044 
PRESS INTO PLACE PRIOR TO POWOERCOAT 


--+-IIIIII 
--to 
--+-III 


SECTION C-C 
SCALE 1:3 
(ROTATED) 


AN3C16A BOLT (1) 
NAS1515H3 WASHER(2) 
MS21042-3 
NUT (1) 
INSTALL BOLT WITH LPS-3 
CORROSION 
INHIBITOR(ENSURE NO LPS-3 
ON THREAOS) 
(2 
PLACES) 


USE 02804-1 
FOR 02804-041/-043 
USE 02804-2 
FOR 02804-042/-044 


j,~L\)I~TROLLED COl' 


SUBJECT TO AlvmNDMEN1 


WITHOUT 
NOTICE 
WORK ORDER 
NO. 7/670 


02804-041/-043 
BRACKETASS'Y (SHOWN). 
02804-042/ 
-044 
BRACKETASS'y (OPPOSITE) 
6) 
FINISH: POWDER COAT ASSEMBLY GLOSS WHITE (4.3.5.1) 
OR GREY SANDTEX (4.3.5.6) 
OR BLACK SANDTEX (4.3.5.7) 
OR GREEN SANDTEX (4.3.5.8) 
PER DART QSI 005 
4.3 


Copyright 0 2000 
by DART AEROSPACE LTD 
THIS DOCUUENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPUED ON THE EXPRESS CONDmON THAT IT IS NOT TO BE USED FOR />H'( 
PURPOSE OR COPIED 
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Marc Bellavance 


From: 
Sent: 
To: 
Subject: 
Attachments: 


Importance: 


Marc, 


David Shepherd <dshepherd@dartaero.com> 
August 4, 2011 9:00 PM 
'Marc Bellavance' 
FW: WIO NCR on 02804-1 
Bracket 
imageOO1.png; Oversized Holes on 02804 vs SR-P447-1A.pdf; D2804-RevC.pdf 


High 


I agree ... Based on your attached 
analysis, this deviation 
is acceptable. 


David 


From: Marc Bellavance (mailto:mbellavance@dartaero.com] 
sent: August-04-11 
9:26 AM 
To: Shepherd, David 
Subject: W/O NCR on 02804-1 
Bracket 
Importance: 
High 


Hi David, 


Qty(1) out of qty(6) 02804-1 
Bracket have ~0.757 +0.005/-0.000 
holes outside tolerance. 
Actual measurement 
is 


~0.765, this is true for both holes. 
As per attached, 
I've run the calculations 
and the deviation 
seems acceptable 
but still need to run this by you for 


approval. 


Thanks, 


Ji Please consider your 


environmental 
responsibility 
before printing this e-mail 


Marc Bellavance 
Technical/Shop Support 
Tel: 613-632-5200 
Ext. 243 
eel: 613-676-0992 
Fax: 613-632-9311 
Product Documentation: 
Verify Revision Status/Download 
HERE! 


The information contained in this transmission is privileged and confidential and intended only for the use of the individual or entity to whom it is addressed. If you 
are not the intended recipient, you are hereby notified that any distribution, copying, disclosure or taking of any action in reliance on the contents of this 
transmission is strictly prohibited and review by any individual other than the intended recipient shall not constitute waiver of privilege. If you have received this 
transmission in error, please notify me immediately and delete the original transmission. 
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8.5 02803/02804/02990 
Bracket Lug Analysis 


From section 7.1 of this report, the maximum hardpoint load corresponds to the load at the upper 
hardpoint at STA 84.29 with the -011/-012 steps installed. 
If there is a positive margin with the application 
of Fb84, then the attachment 
of the 02803/02804/02990 
brackets to the hardpoints are all acceptable for 
both the -011/-012 steps and the -013/-014 steps. To be conservative, a fitting factor of 1.15 will be used 
in this fitting analysis. 


D=0.757.in 
O. '+Uro 
i"\ 
R=0.625.in 
t=OSin 
Fmax :=Fb84 
Fmax = 1937.5-1b 
FF = 1.15 


Tensile Failure Mode 


Oiameter of hardpoint hole 
Radius of hardpoint lug 
Thickness of bracket at hardpoint 
Maximum hardpoint load (from section 7.1) 
Fitting factor 


2 
- 
'l.. 
At = 0.247 -in 
O. 'L-4Ur,f'l 
Tensile area 


Put = 9039.047 "psi 9 t9~.'144J.,~s~ltimate tensile stress 


- 
'I.. 
Ab = 0.379 _in2 
a .)8Zb'I/) 
Bearing area 


Pub = 5886.724 'psi ~15 .I<:?t,., Ultimate bearing stress 


Pus = 9039.047 "psi 9 t 6B ,j.pf1,:, ~~mate 
shear stress 


At :=(2.R - D).t 


Put: = Fmax. FF 
At 


Fey 
MS28a:=--1 
Put 


Bearing Failure Mode 


Ab=D.t 


Pub = FmaxFF 
Ab 


R 
f=- - 0.5 
D 


MS28b '= Fbry.f _ 1 
Pub 


Shear Failure Mode 


e :=R- OSD 


AS'=2'e.t 


Pus .= Fmax. FF 
As 


MS28e := Fsy - 1 
Pus 


MS28a = 2.761 


MS28b = 1.71 


e = 0.247 -in 
0 .2..4'25 
~fl' 


As = 0.247 _in2 
0.2.42,5 
if) 2.. 


MS28e.= 1.649 
L~o{p~ 


Margin of Safety 


Reduction factor for e/O < 1.5 


Margin of Safety 


Edge distance 


Shear area 


Margin of Safety 


+C.1 ;:. 'Mao 0 f 5, 


1:="bry;:' M1900 P5; 


f>1 ::.L;,Q4'1 
t bG8 r'"' 


Revision: A 
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